Governance is a process of establishing policies or laws and continuously monitoring their implementation in the public. Citizens are the main stakeholders in this process. To make the governance process cost effective, easy and convenient to the citizens, information and communication technologies (ICTs) are playing a vital role. Using ICTs in governance domain can be referred as e-governance. It helps citizen to participate not only in policy making but also in service quality improvements and getting government services over network. Web technology is one of the major technologies that have been used in e-governance as a major contributor. Before invention of web, citizens used to write their opinions and send to concerned body via post mail or local suggestion box for improvements of services. After the invention of the web, it became possible to post or send the opinions/comments over organization's web sites or portals. As the number of comments increases over the web, it is very difficult to have relevant information for furthering the decision making processes. In these study, text processing and data mining techniques have been used. The prototype system classifies citizen's opinions in one of six service categories with the precision of 87.3% and recall of 85.8%. Further, the system determines opinions as appreciation with the precision of 100% for both depression and appreciation, and average recall of 90.85% for both depression and appreciation. The results obtained from the prototype system indicate that the techniques that have been applied are promising for real world application in e-governance.
Introduction
The term governance refers to the interaction between the public sector and civil society for collective decision making processes. It is a process by which citizens manage their common affairs. Citizen oriented governance is undoubtedly one of the most important considerations for the governments all over the world. It is observed that most of the developing and devolved countries have been focusing on to citizen centric services over the network i.e. e-governance. In the current era, citizen's desire is focused on higher level of information access of the government services. They also want to have direct interaction with the government via network media so as to minimize distance discomforts and get the services for 24 hours a day and 7 days a week.
In this 21st century, citizens of every country expect from their respective governments to include citizens ideas with majority in the policy making and other agendas. A well informed citizen can be able to have a better position to exercise or render his/her duties with judicious rights. They can be able to carry out their responsibilities within the community in better and effective manner.
E-governance is the delivery of convenient; citizen oriented and cost effective public services through sharing of information via electronic media. Precisely, e-governance harnesses ICTs such as Wide Area Networks (WAN), the Internet, and mobile based computing and communication to transform the work culture of citizens.
Most often, the term e-government interchangeably used with e-governance. Actually, they are two distinct terms but meaning and references have many similarities. E-governance is a wider topic that deals with the whole scale of the relationship and networks within government regarding the usage and application of ICTs while e-government is a narrower discipline dealing with the development of online services to the citizens. E-governance has become increasingly acknowledged over the last few years, and many governments desire for online service.
Different authors and organizations defined the e-government and/or e-governance with different perspectives. The e-government or electronic government can be defined as: Government activities that take place over electronic communications among all levels of government, citizens, and the business community, including: acquiring and providing products and services; placing and receiving orders; providing and obtaining information; and completing financial transactions [1] . Hence, e-government is a way for governments to use the most innovative information and communication technologies, particularly web-based Internet applications, to provide citizens and businesses with more convenient access to government information and support services, to improve the quality of the services and to provide greater opportunities to participate in democratic institutions and processes. E-governance is beyond the scope of e-government. While e-government is defined as a mere delivery of government services and information to the public using electronic means, e-governance allows citizen's direct participation of constituents in political activities going beyond government and includes e-democracy, e-voting, and participating political activity online. The concept of e-governance can cover government, citizens' participation, political parties and organizations, parliament and judiciary functions [1] .
There are a large number of e-governance services under the various service providers. The main categories include: education, health, employment, business, environment, resources, law, transport, taxes and travelling. Each category displays the number of e-services available. E-governance helps the government to become more responsive and accessible to the citizens. E-governance can be one of the many ways to ensure transparency, provide accurate and speedy information to citizens and improve administrative services.
In the e-governance domain, there are a number of dynamic e-governance sites/portals. These sites/portals have been used by citizen to get significant information from the government and also use the same portal to request government to solve issues in the administration and services. It is advisable for the governments to have dedicated sites to facilitate posting opinions/comments in terms of blogs where citizens can freely and openly post their views and experiences about the services of the government. Hence, it may be a better opportunity for sensitive and popularly democratic governments to improve their quality of the services in due consideration of citizen's opinions.
The better informed citizen is the one who gets chance of using ICTs as an effective tool for performing different activities. Nowadays, citizens are expected to be involved in the democratic processes of governance and to receive higher standard of services and get care from their respective government. In the current digital age, the best possible answer to this need is the utilization of ICTs.
Previously, responsible citizens used to give their comments and legitimate opinions by direct interaction to the concerned government offices, physically. Later, the practices changed in terms of writing their comments, suggestions, and opinions on the paper and submit to concerned offices directly or via postal services. Introduction of ICT helps the community not to visit the offices physically and let them able to submit their comments and opinions being far from government's offices.
In order to achieve the goal of this research, certain sequence of steps has been followed. The first step is to prepare sample of citizens' opinions which have been assumed to be posted on the virtual e-governance web sites. These opinions for the prototype/model are evaluated. Afterwards, the given comments have been preprocessed for further analysis. Four lexicons have been prepared as a third step i.e. lexicon of stop words for stop word removal, lexicon of keywords for classifying opinions in one of six sub categories, and lexicon of negative and positive English words for the determination of classified opinions as depression, appreciation and neutral for decision making purpose.
Related Works
New information and communication technologies can make a significant contribution to the achievement of good governance goals. E-governance can make governance more efficient and more effective, and bring other benefits too [2] . The author outlines contributions of e-governance as: improving government processes (eadministration); connecting citizens (e-citizens and e-services); and building external interactions (e-society).
E-governance is an application of electronic means in the interaction between: government (G) and citizen (C), government (G) and business (B), government (G) and government (G) to simplify and improve governance and enable people's participation in governance through the Internet [3] . According to the author, ICT has been visualized by some as having much deeper and wider impact on society and even capable of affecting the quality of life and nature of democracy. The author also noticed the significant issues that have become highly relevant for large scale implementation of ICT in governance. Some of these issues are: security, privacy, vulnerability of public ICT infrastructure to crime, potential for abuse and terrorism.
E-governance, meaning "electronic governance", has evolved as an information-age model of governance that seeks to realize processes and structures for harnessing the potentialities of information and communication technologies (ICTs) at various levels of government and the public sector and beyond, for the purpose of enhancing good governance [4] .
Information and Communication Technologies have raised citizens' expectations of their government. Citizens now expect to be directly involved in designing government programs and services. At the various stages of the policy process, from elections to policy planning and implementation, citizens are becoming increasingly involved, through various participatory tools, such as focus groups, design sessions, hands-on testing and e-participation tools [5] .
Around the world, a number of countries provide online user feedback opportunities to enhance the government's ability to receive and take on board feedback from citizens, so as to better tailor their services to meet the actual needs and priorities of users. For example, a few countries' national portals provide web statistics on citizen usage (in 47 countries), features on seeking comments from citizens to improve its online services (in 68 countries) and section for "hot topics" or mostly used features (in 80 countries) and a much smaller number of countries (20 countries) provide outcome on feedback received from citizens concerning the improvement of its online services [6] .
According to Ailsa Kolsaker [7] , frequent e-governance users are more motivated than others to acquire knowledge and exercise their voice. If experience and efficacy influence value perceptions, as their results suggest, then providers must find innovative ways of getting citizens online.
With the advent of a number of electronic online forums, social networking sites and blogs, the opportunity of gathering citizens' petitions and stakeholders' views on government policy and proposals has increased greatly, but the volume and the complexity of analyzing unstructured data makes this difficult [8] . In their research paper they have discussed, how text-mining techniques can help in retrieval of information and relationships from textual data sources, thereby assisting policy makers in discovering associations between policies and citizens' opinions expressed in electronic public forums and blogs etc. They also presented, an integrated text mining based architecture for e-governance decision support systems along with a discussion on the particular country scenario.
Opinion mining can be made appropriately as a subdiscipline of computational linguistics that exactly concentrates on extracting people's opinion from the web, surveys and others which are available digitally [9] . In this paper they have tried to evolve the opinions towards e-government projects and policies on the basis of opinion collected from the people. They tried to analyze the effectiveness of e-governance using the concept of opinion mining.
The ultimate goal of this research is to design and develop an alternative mechanism for classifying citizen's opinions in one of the six identified service categories which is missing in the research contributions [8] and [9] . Afterwards it needs to determine citizen's comments/opinions as; a depression, appreciation and neutral in the form of results. Concerned government bodies can use these research findings which can produce structured summary from unstructured complex opinions in decision making processes. It can be used to ensure the democratic participation of citizens in government and governances affairs.
Research Design
In this research, opinions that were collected via public portal have been preprocessed. Pre-process is one of the data mining processes which is used for removing irrelevant text in which redundant or unreliable data can be removed from the text. After this a lexicon of keywords and polarity words created for a particular subject and for the purpose of classifying and determining polarity. The overall process of prototype system in this research has been depicted in Figure 1 . Citizens can post their opinions/comments via dedicated website. As a result, the size of unstructured text dramatically increased to be used for decision making. It is very difficult to use this text as it is. It needs an application that can extract relevant information and set it into appropriate format. That is why we propose this research; to classify citizens' opinions under sub category services and to generate relevant and summarized information for the government's concerned office. Hence, government becomes opportune to know area that needs improvement and where preserve high quality service. 
Collecting Citizens' Comments
People used to give their opinion or their experience of the service via local suggestion box. This box is locked by the owners and unlocked by the concerned body to collect given opinions. After reading each comment or opinion the manager or concerned body may call for a meeting and discuss on the issues that have been suggested by the customers or users of the services. These days, the wooden suggestion box is replaced with electronic suggestion box. Electronic suggestion box is an online dynamic web site that employees and customers can reach you at anytime, anywhere; pervasive/ubiquitous in its nature. For this research, we could have e-government virtual web site which is not hosted for any specific government. Citizens can send their comments via this web site and then these opinions can be preprocessed as described under Section 3.2.
Text Operations
Text is a sequence of words to convey a message. Text processing is taking these words doing something with it. When we say doing something it might be deleting a word or words from the sentence/s or trimming part of the words. Actually in computer it needs to identify these words at the beginning by using delimiter like space between words. In this research, citizens' opinions/comments have been exported to text file and saved as "comment.txt". This file needs to be opened whenever some operation required.
Tokenization
It is difficult to operate on the sentences or paragraph as it is. Hence, it needs to be tokenized. Tokenization is a process of chopping sentences into words for further operations. In order to develop prototype system, we have used python 3.1. We have written line segments which depicted in Figure 2 . As depicted in Figure 2 below; "tokenized" is the variable that holds list of words in the text.
Stop Words Removal
Stop words are words that have very little relevance in the text processing. If these words kept as they are, computational complexity would have been increased. Hence, these words need to be removed for advantages. In this research, lexicon of 942 stop words has been created. These are words such as: and, the, off, of, a, an etc. If the word from this lexicon exists in the citizen's opinions, it will be removed.
Stemming
Stemming is the term used in natural language processing to elaborate the process of reducing inflected and derived words. It is very complex and has high computational complexity to include each and every reflected and derived word in the text processing. In this research, comments in text format have been used after stemming. Porter algorithm has been adapted for stemming purpose. The Porter stemming algorithm or Porter stemmer is a widely adopted algorithm for removing the commoner morphological and inflectional endings [10] .
Corpus Preparation
Corpus is a collection of written text in natural language processing and has the same meaning in this work. In this research work, we have created texts such as: pre-processed opinions, lexicon of 942 stop words, lexicon of keywords for six sub categories such as: 1362 words for agriculture, 1828 words for education, 1818 words for electric, 4225 words for health, 3056 words for tele/ICT, and 2258 words for transport have been created. And also 225 negative vocabulary of English language and 267 positive vocabulary of English language have been created for polarity determination. 
Opinion Classification
Responsible citizens and governments take the responsibility of improving quality of government services. Even citizen can give their opinions regarding standard of any service. For instance, one can give comments regarding education systems while the others can give comments regarding agricultural development. The component for the classification of opinions/comments to the one of six service categories has been designed.
Polarity Determination
People can post positive and negative opinions at the same time. This needs to be identified and determined under positive and negative classes. Sometimes the opinions might be vague to classify as either positive or negative; as a result it is determined as a neutral i.e. for instance if someone give two positive and two negative opinions regarding education the resultant will be neutral. In this work positive opinions considered as appreciation while negative opinions have been taken as depreciation.
Summarized Visualization of Opinions
Opinions can be given at different levels. It can be at sentences level, document or feature level. Feature level is the most important and complex level. Identifying and extracting features, determining opinions regarding identified features, organizing and summarizing unstructured subjective text are the most common activities in the feature level opinion mining [11] . This work is based on the document level opinion classification and polarity determination. As it is depicted in Figure 3 , citizens' opinions are classified to subcategory service and polarity of the comments/opinions was also determined. Hence, it is easy to know area that needs improvement.
Results
The result has been evaluated in order to know the effectiveness of applied techniques and algorithms. For the testing purpose; total opinions used are 120 and 20 for each sub category that have been collected and analyzed. These opinions have been manually classified. Further, the same opinions imported to the prototype system and the system could correctly classify 103 opinions, wrongly classify 15 opinions and 2 opinions have been ignored by the system, shown in the Based on lexicon of keywords of service categories and the rules that we have designed; precision of 87.3% and recall of 85.8% have been obtained in opinion classification. On the other hand, from 120 opinions; 197 appreciation and 163 depreciation words have been identified manually in order to check against prototype system. From 197 appreciation words, 190 have been determined correctly while remaining 7 words ignored by the system. Accordingly, the obtained precision is 1 and recall 0.964. And, 163 depreciation words have been manually identified in which 139 of them correctly determined while the remains 24 ignored by the system. Therefore, precision is again 1 while recall is 0.853. Here, it has been observed that: precision of both appreciation and depreciation are 1 and recall in second case is less because of the difficulty of including all appreciation and depreciation words in the lexicons.
Conclusion
Adoption and appropriate injection of digital technologies in governance processes could open new doors and perspectives for the dynamic and responsible citizens to participate in governance processes to resolve country issues in more democratic, easy, communicable and comfortable ways. In the digital governance domain, e-governance sites have features that facilitate the citizens to post their opinions or comments for betterment of the system and their judicious participation. In this research, opinions and comments collected from citizens were processed and classified under specific categories with precision of 87.3% and recall of 85.8%. In addition, the designed techniques for determining the polarity of citizens' opinions and the performance of the determination were obtained 100% precision for both depression and appreciation. On the other hand, average recall of 90.85% was obtained for both appreciation and depression. These results indicate that the designed techniques are promising and worth contributing for e-governance domain in order to collect, classify and summarize the opinions of the citizens to ensure their democratic participation towards betterment of governance processes and services.
